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DER WITH INSERT CLAMP AND METHOD FOR THE SAME 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The invention is directed to a toolholder having an insert clamp and, more 
particularly, having a clamp in the form of a lever, such as a cam. 
Description of Related Art 

[0002] Removable or indexable cutting inserts for toolholders used for, among other 
things, metalworking operations, must be mounted securely within the toolholder but 
simultaneously must be removed when the insert becomes worn or damaged or when a 
different type of insert is to be inserted. Cutting inserts have in the past been secured within 
the pocket of a toolholder using a variety of different mechanisms. Frequently, a clamp 
activated by a screw is urged downwardly upon the top of the cutting insert to secure the 
insert within the pocket of the toolholder. Additionally, for inserts having bores extending 
therethrough, posts have been inserted within these bores and the post is then laterally 
displaced such that the insert is held firmly against the walls of the pocket within the 
toolholder. A third mechanism which also utilizes a bore extending through the cutting insert 
involves the use of a screw which extends through this bore and is threadingly engaged 
within the base of the toolholder pocket. 

[0003] However, each of these clamping mechanisms requires the use of at least one 
external tool to release or to activate a clamp or to release or activate the lateral motion of a 
pin retaining the cutting insert. A simplified design is needed which not only secures a 
cutting insert within the pocket of a toolholder but, furthermore, does so in a manner that 
makes securing and replacing such an insert a relatively simple task. 

BRIEF SUMMARY OF THE INVENTION 
[0004] A toolholder comprises a body having a pocket therein for receiving a cutting insert 
and a lever pivotally mounted about a pivot to the body and adapted to hold the cutting insert 
within the pocket, 

[0005] The toolholder may have a body having at least one radially extending pocket to 
accept a cutting insert. A cutting insert has a front face, a back face and a side wall that 
define a cutting edge at an intersection of the front face and the side wall, wherein the cutting 
insert fits within the pocket such that the cutting edge of the cutting insert protrudes from the 
pocket. A lever is pivotally mounted to the body through a pivot, wherein the lever is 
adapted to hold the cutting insert within the pocket. 



[0006] A method for securing a cutting insert into the pocket of a toolholder, wherein the 
pocket has a floor and one or more walls and the cutting insert has a top and bottom surface, 
comprising the steps of positioning the cutting insert within the pocket of the toolholder such 
that the bottom surface of the cutting insert is against the floor and one or more walls of the 
pocket and rotating a lever pivotally mounted to the toolholder body to a first position against 
the top surface of the cutting insert to urge the cutting insert against the pocket floor and 
thereby secure the cutting insert within the pocket. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] Figure 1 illustrates a partially exploded isometric view of a milling cutter in 
accordance with the subject invention; 

[0008] Figure 2A is a simplified sketch of components of the milling cutter illustrated in 
Figure 1 with the cam in the engaged position; 

[0009] Figure 2B is a simplified sketch of components illustrated in Figure 1 showing the 
cam in the released position; 

[0010] Figure 3 illustrates an assembled isometric of the milling cutter illustrated in Figure 

l; 

[001 1 ] Figure 4 is a front view of the milling cutter illustrated in Figure 3 ; 

[0012] Figure 5 is a side view of the milling cutter illustrated in Figure 3; 

[0013] Figure 6 is an isometric view similar to that illustrated in Figure 2 but with a cam 

retracted within the cutter body to release a cutting insert; 

[0014] Figure 7 is a simplified sketch similar to that shown in Figure 2 A but illustrating the 
mechanism by which the cam is biased into the first position; 

[0015] Figure 8 is an exploded partial isometric view of the cam utilizing a torsion spring 
to urge the cam to the first position; 

[0016] Figure 9 is a simplified sketch similar to that illustrated in Figure 2 A but illustrating 
the use of a coil spring to urge the cam to a first position; 

[0017] Figure 1 OA is a simplified sketch of an alternate embodiment of the components 
illustrated in Figure 1 showing the lever in the engaged position; 

[0018] Figure 1 0B is a simplified sketch of an alternate embodiment of the components 
illustrated in Figure 1 showing the lever in the released position; and 
[0019] .Figure 11 is a simplified sketch of another embodiment of the components 
illustrated in Figure 1 showing the lever in the released position. 

DETAILED DESCRIPTION OF THE INVENTION 



[0020] Figure 1 illustrates an exploded isometric view of a milling cutter 10 having a body 
15 with a centerline 17 and with a plurality of radially extending pockets 20 therein for 
receiving cutting inserts 30. In the embodiment discussed herein, the cutting insert 30 is 
placed with a shim 35 within an opening 18 within the toolholder body 15. The shim 35 
includes a pocket 20 for accepting the cutting insert 30. While some toolholders utilize a 
shim 35 with a pocket 20 therein in which the cutting insert 30 rests, other toolholders utilize 
a pocket directly in the body of the toolholder without a shim or with a shim not having a 
pocket. Therefore, for purposes of this disclosure, while the figures illustrate a shim 35 with 
a pocket 20, it should be appreciated that the pocket 20 may exist directly within the 
toolholder body 15 with or without the existence of a shim. 

[0021] It should also be appreciated that while the milling cutter 10 has a plurality of 
identical pockets 20 with similar inserts 30 and/or shims 35 inserted therein, the subject 
invention will be discussed with respect only to a single pocket with the understanding that 
the remaining pockets may utilize such a clamping mechanism. A pocket 20 typically has a 
floor 22 and at least one wall 23 upon which the cutting insert 30 rests. 
[0022] In general, a milling cutter body 15 may rotate at speeds in excess of 1,000 
revolutions per minute. Therefore, it is important to securely retain the cutting insert 30 
within the pocket 20 of the body 15. 

[0023] To secure the insert 30 within the pocket 20, a lever, or cam 40, is pivotally 
mounted about a pivot 45 which is secured to the body 15 and adapted to hold the cutting 
insert 30 within the pocket 20. 

[0024] Figures 2A and 2B illustrate this principle.. In particular, Figure 2A is a sketch 
wherein the cam 40 has a cam surface 42. The cam is pivoted counter-clockwise about the 
pivot 45 to define a first position, wherein the cam surface 42 contacts and clamps the cutting 
insert 30 within the pocket 20 (Figure 1). The cam surface 42 contacts the insert 30 and may 
urge the insert 30 down or both down and rearwardly into the pocket 20. It should be 
appreciated that this counter-clockwise rotation is specific to this illustration and other 
designs may require clockwise rotation. 

[0025] Figure 2B illustrates a second position, wherein the cam surface 42 is spaced from 
the cutting insert 30, such that the cutting insert may be removed from the pocket 20 (Figure 
1). Additionally, in the second position, an insert may be placed within the pocket 20. It is 
significant that the distance between the cam surface 42 and the pivot 45 adjacent to the insert 
front face 32 increases as the cam 40 is rotated counterclockwise so that the cam may move 
from the disengaged second position to the engaged first position. 



[0026] Figures 3-5 illustrate an assembled version of the milling cutter illustrated in Figure 
1. Like parts have been numbered identically and, once again, only a single pocket 20 has 
been identified. 

[0027] Figure 1 also illustrates the cutting insert 30 with a front face 32, a back face 34 and 
a side wall 36. A cutting edge 38 is defined at the intersection of the front face 32 and the 
side wall 36. It should be appreciated that while Figure 1 illustrates a triangular shaped 
cutting insert 30, the subject invention should in no way be limited to such a geometry and it 
should be obvious to those skilled in the art of machining that any number of different insert 
shapes may be utilized for the subject invention. 

[0028] The cam 40 may include a cam arm 44 such that, in the cam's first position, 
illustrated in Figure 3, the cam arm 44 protrudes from the toolholder body 15, while in the 
cam's second position, as illustrated in Figure 6, the cam arm 42 is retracted within the 
toolholder body 1 5. By design, a user may urge the cam arm 44 toward the body 1 5 to move 
the cam into the second position and permit a cutting insert 30 to be removed from or inserted 
within the pocket 20 of the toolholder body 15, 

[0029] Briefly directing attention to Figure 3, the body 15 of the milling cutter 10 includes 
a recessed portion 50 in the region of the cam 40 such that the cam arm 44 is exposed. By 
exposing the cam ann 44, a user may easily move the cam 40 from the first position, wherein 
the cam 40 protrudes from the toolholder body 15 and wherein the cam surface 42 contacts 
the cutting insert 30 to retain it within the pocket 20 to the second position (Figure 6) where 
the cam 40 is in a generally retracted position wherein the cam surface 42 is separated from 
the cutting insert 30 such that the cutting insert 30 may be removed from the pocket 20. As a 
result of the recess 50, it is possible for a user to simply push the cam arm 44 such that the 
cam 40 moves from the first position, illustrated in Figure 3, to the second position illustrated 
in Figure 6 thereby releasing the cutting insert 30, 

[0030] Briefly returning to Figure 1, the pivot 45 may be comprised of a pivot pin 45, 
wherein the pivot pin 45 is secured to the toolholder body 15. This may be accomplished, for 
example, by threading the ends of the pivot pin 45 so that it threadingly mates with an 
associated threaded bore in the body 15 or by securing the pivot pin 45 to the body 15 
through a press fit of the pivot pin 45 within the body 15. 

[0031] Directing attention to Figures 3 and 7, a typical milling cutter 10 may rotate about 
its centerline 17 at speeds in excess of 1,000 RPMs. When subjected to rotation and with the 
cam arm 44 oriented such that the arm will be influenced by the centrifugal force of such 
rotation, the subject invention provides an increased clamping force on the insert 30 as the 



rotational speed of the milling cutter 10 increases. In particular, the center of gravity is 
indicated by reference number 41. When the insert 30 is oriented in a direction radial to the 
direction of rotation such as that illustrated in Figure 1, then although the cutting insert 30 is 
subjected to centrifugal force urging the cutting insert away from the body 15 of the milling 
cutter 10, the cam 40 is also subjected to centrifugal force such that the center of gravity 41 
operating at a distance L from the pivot 45 acts to urge the cam surface 42 against the surface 
of the cutting insert 30 to increase the clamping force exerted by the cam 40. For example, at 
a rotational speed of 1,000 RPMs, the force exerted upon the insert 30 by the cam 40 may be 
in excess of 1,000 lb. As the rotational speed of the milling cutter 10 increases so does the 
centrifugal force acting upon the arm 40 and the force acting upon the insert 30. 
[0032) It should be noted that a typical cutting insert may be made of hard material such as 
ceramic or cemented carbide, while at the same time the clamp 40 and the insert shim 35 
may be made of a hardened steel or other hardened material such that once the cam 40 
contacts the insert 30, there is very little, if any, deformation among these elements and the 
entire force generated by the cam 40 translates directly into a clamping force securing the 
cutting insert 30 within the pocket 20. 

[0033] While what has so far been discussed is the use of the rotation of the milling cutter 
10 to produce centrifugal force against the cam 40 to urge and retain the cam 40 within the 
first position, it is entirely possible to provide a toolholder which does not depend upon 
centrifugal force to retain the cam 40 in a clamped position . 

[0034] Directing attention to Figures 1 and 8, it is entirely possible to mechanically bias 
the cam 40 to the first position. In one such embodiment, a torsion spring 60 having a first 
end 62 and a second end 64 is mounted about the pivot pin 45 such that the first end 62 
contacts the cam 40 and the second end 64 contacts the toolholder body 15 to bias the cam 40 
toward the first position. The cam 40 may include a cutout 66 which generally conforms to 
the shape of the torsion spring 60 and engages the first end 62 of the torsion spring 60. Just 
as before the second end 64 of the torsion spring 60 engages the toolholder body 15 such that 
the cam 40 is biased toward the first position. 

[0035] In another embodiment, illustrated schematically in Figure 9, a coil spring 70 may 
be positioned between the cam arm 44 and the toolholder 10 (Figure 1) at a distance LA away 
from the pivot 45 such that the cam 40 is biased in the first position. As illustrated in Figure 
9, the cam 40 may have a bore 72 extending therethrough to accept one end of the coil spring 
70. It is also possible that the toolholder 10 have a similar bore (not shown) to accept the 
other end of the coil spring 70. 



[0036] The size and/or stiffness of the spring utilized to bias the cam 40 to the first position 
may be selected to satisfy different criteria. When, as illustrated in Figure 1, the toolholder 
10 is intended to be rotated at a relatively high speed and the centrifugal force produced as a 
result will be sufficient to retain the cam 40 against the cutting insert 30, then the spring, such 
as the torsional spring 60 may be sized so that the cam arm 44 may be easily moved between 
the first and the second positions to insert or to remove the cutting insert 30. Under these 
circumstances, the spring is not intended to retain the cutting insert 30 in a clamped position 
for an actual machining operation. On the other hand, in the event it is desired to supplement 
the clamping force produced by the rotation of the milling cutter 10 or to provide the entire 
clamping force imparted by the cam 40 to the cutting insert 30, the size and/or stiffness of the 
spring may be increased such that the force coupled with the lever arm provides a moment 
about the pivot pin 45 thereby urging the cam surface 44 against the cutting insert 30. 
Oftentimes a hold-down force as low as 20 lbs. may be a sufficient retention force for the 
insert 30 within the pocket 20 to perform a typical machining operation. Under those 
circumstances it is entirely possible to size a spring, such as spring 70, such that the force 
translated to the cam surface 42 is sufficient to hold the cutting insert 30 within the pocket 20. 
[0037] Returning to Figures 2A and 2B, in the current embodiment the angular range of 
travel of the cam arm 40 from the first position illustrated in Figure 2A indicated by angle A 
to the second position wherein the cam surface 42 is distanced from the cutting insert 30 and 
represented by angle B is approximately 15 degrees. In the second position the clearance C 
between the cam surface 42 and the top of the insert 30 may be approximately 0.015 inches. 
Therefore, stated differently, the cam surface 42 has a profile such that the distance 80 
between the pivot pin 45 and the cam surface 42 adjacent to the cutting insert 30 is 
approximately 0.015 inches less in the second position than in the first position. The distance 
between the pivot pin 45 and the cam surface 42 should increase as the cam 40 is rotated 
counterclockwise to the "locked" first position to account for manufacturing tolerances. It is 
also important to note that because the cam is used as a lever, the cam surface 42 must always 
bear down against the insert 30. The increasing distance between the cam surface 42 and the 
pivot 45 in the region of the cutting insert30 limits the rotation of the cam 40 because once 
the cam surface 42 contacts the insert 30, further rotation of the cam 40 in the 
counterclockwise direction is not possible. 

[0038] Figure 10A illustrates a lever having a surface 142, similar to cam surface 42. The 
lever 140 is pivoted counter-clockwise about a pivot 145 to define a first position, wherein 
the surface 142 contacts and clamps the cutting insert 30 within the pocket 20 (Figure 1). 



The surface 142 contacts the insert 30 and may urge the insert 30 down or both down and 
rearwardly into the pocket 20. It should be appreciated that this counter-clockwise rotation is 
specific to this illustration and other designs may require clockwise rotation. In this 
illustration, the surface 142 is not a cam surface but may be relatively flat or cylindrical. 
[0039] Figure 10B illustrates a second position, wherein the surface 142 is spaced from the 
cutting insert 30, such that the cutting insert 30 may be removed from the pocket 20 (Figure 
1). Additionally, in the second position, an insert may be placed within the pocket 20. It is 
significant that the distance between the surface 142 and the pivot 145 adjacent to the insert 
front face 32 increases as the lever 140 is rotated counterclockwise so that the lever 140 may 
move from the disengaged second position to the engaged first position. So long as there is 
sufficient clearance between the surface 142 and the top face 32 of the insert 30 when the 
lever 140 travels between the second position to the first position, until the surface 142 
engages the insert 30, the surface need not be limited to any particular geometry. 
[0040J Figure 1 1 illustrates yet another embodiment wherein the surface 242 of lever 240 
is spaced from the cutting insert 30, such that the cutting insert 30 may be removed from the 
pocket 20 (Figure 1). The lever 240 may be rotated clockwise about pivot 245 until the 
surface 242 engages the top face 32 of the insert 30. 

[0041] Just as in previous embodiments, each of the embodiments illustrated in Figures 10- 
1 1 may be biased to the first engaged position by a spring or may be dynamically biased by 
rotation of a rotatable toolholder of which they are a part. 

[0042] The subject invention is also directed to a method for securing the cutting insert 30 
into the pocket 20 of a toolholder 10. The pocket 20 has a floor 22 an at least one wall 23 
and the cutting insert 30 has a top surface 32 and a bottom surface 34. The cutting insert 30 
is positioned within the pocket 20 of the toolholder 10 such that the bottom surface 34 of the 
cutting insert 30 is against the floor 22 and at least one wall 23 of the pocket 20. The lever 40 
is pivotally mounted to the toolholder body 15 and is rotated to a first position against the top 
surface 32 of the cutting insert 30 to urge the cutting insert 30 against the pocket floor 22 and 
at least one wall 23 and thereby secure the cutting insert 30 within the pocket 20. The lever 
40 is biased in the first position to secure the cutting insert 30. This may be achieved by a 
mechanical bias, such as through the use of mechanical springs, or may be- achieved through 
a dynamic bias 

[0043] In a dynamic bias, the lever 40 further includes a lever arm 44 and the center of 
gravity 41 of the lever 40 is positioned away from the pivot 45. The toolholder 10 is rotated 



